**PURPOSE:** Customized alloplastic temporomandibular joint (TMJ) reconstruction has been well established for refractory ankyloses and arthroses,^1^ trauma and end-stage TMJ disease in adult patients. However, its use in congenital absence or deficiency of the TMJ in younger patients is not well defined.^2,3^ The goal of this study was to present outcomes of patients with congenital mandibular defects who underwent customized alloplastic TMJ reconstruction simultaneous with orthognathic surgery.

**METHODS:** A retrospective case series of patients who underwent customized alloplastic TMJ reconstruction concurrent with virtual surgical planning-guided orthognathic surgery (2014--2017) was completed. Anatomic, functional, and complication outcomes were documented.

**RESULTS:** Five TMJs in 4 patients (1 bilateral, 3 unilateral) were reconstructed. Causes of TMJ absence included Goldenhar Syndrome (2), idiopathic bilateral condylar resorption (1), and post-oncologic in a patient with Gorlin Syndrome (1). The two patients with Goldenhar Syndrome had previous attempts at reconstructive surgery with poor results (distraction, bone grafting, alloplastic implants). All patients were skeletally mature at the time of surgery, had virtual surgical planning and had concomitant maxillomandibular orthognathic surgery at the time of TMJ reconstruction. All patients had improved post-operative occlusal results. Three of 4 patients had \>30 millimeters post-operative maximal incisal opening. Complications included revision of implant position (1), ear canal perforation (1), and frontal branch of facial nerve injury requiring secondary brow lift (1). There were no infections or other implant-related complications. Mean follow up was 1.32 years (range, 0.46--2.74 years).

**CONCLUSION:** We present a growing series of patients with congenital mandibular defects who underwent successful custom alloplastic TMJ reconstruction with pre-operative virtual surgical planning. Such reconstruction at the time of skeletal maturity for patients with congenital mandibular TMJ defects may present an alternative to existing treatment options, such as mandibular distraction, bone grafting, and prosthesis completed during skeletal immaturity.^2,4,5^
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